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(54) METHOD AND DEVICE FOR FILTRATION WITH HIGH EFFICIENCY BY HIGH SHEARING FLOW 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method and a device for 
filtration in which high- concentration slurry liquid is filtrated at high 
purity while maintaining high filtration efficiency by avoiding clogging 
of the minute flow paths of a filter. 

SOLUTION: A filter 2 is provided in the inside of the device which 
has a feed hole 43 of liquid to be treated, a discharge hole 44 and 
an outflow hole 45 of filtrate. A clearance 5, through which liquid to 
be treated is circulated and supplied or flowed and supplied along 
the wall surface on one side of the filter 2 through the feed hole 43 
and the discharge hole 44, is formed into a minute and uniform 
interval in the nearly whole area of the wall surface on one side. 
Thereby, the high shearing flow of liquid to be treated is formed in 
the inside of the clearance 5. While preventing the openings of many 
minute flow paths reaching the wall surface on the other side of the 
filter 2 from the wall surface on one side thereof from being clogged * 
by fine particles contained in liquid to be treated, filtrate permeated 
through the filter 2 via the minute flow path is discharged from the 
outflow port 45. 
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[003 1 ] «JIBi«M»r^^giJtt3 tt-€-©^3 a± 

x-<D&mBsm.*ffiM ? -a-50t^-c*ti«tf mx-$> o r 

fe<f:<. Sfc. ^©3tl^SI««i?iaS[©±SS£ffliJ{c&g 
^-SI4gP3 Hcfct^rH?riaSg|5^M4 1 fcJrOHfeBJIB 

tc, %i,<imm^m<£-m%m$tixi>2>t><Di>w£ 

^K^Sffl-e^ sii fccc, BuiBtsteas©gpm?L4 4 
**r*JBajam4 2 tea. 3:^4 8 aRv^s?L4 

8 b *&Wtl<tcmM&a$mt4 8 ^fSW^^*s/«c< % 
K) , m (fWfBSFWTL 4 4 ©**»3i Lt IftWfcflf^tt 
*3t*iaffl-C#S. Etc. C©i^)i^^*>6i5c-5 
m9K%^ffitt3 *ffl^rBulBTO5tCtSMaffi*#t 

*&-rn(i. K*jn0rttj&£fff* 3 ©ji-m3 a tc«ji^fisi 

lc t>tc K> V$%}-tj:*mi>WM O . ^I5f BESia 5 (C*3- 
^PS*i«^3n-5,Ci«:fj:-5. <:©*§£■. ^-^craPS 
*«IJttr#SKg|?«. ^Sffi©*EES.CJ f iif»Br^* 
Sf5W3©es^<t*k:J:0^g$n. Bo§aes#;*:#^£ 
WIBWa?g©*)Efe^#< L)Ec^n«i5c6%^. Ufc 

rap 3 3 *#^s*3S^©fe©*sffl-rnif . 
mmbtcfrmimmm<D7mzuMm&fiiu:w!j£x-% 
zttt>ic> RRKimmm&mti&misXwm 

*£. mriBi«J?»ra^SiJ#3©±aEflB«KaJK:ia 
[0 03 2] mrfB*^gP2 1 *jijS-ril!SJ!ia«©^K 



(7) 

11 

namwivte&tzms o . mriei«59Wi)£^gi5M 3 

( a ) . ( b ) K.mtim < . i?IBlS93»r«E^gj5**3 CD 
ifS 3 a ICWffi 3 4 ^m^k 3 5 QMDjHWffiffl 3 6 

* c i -t> . B>riBiiife#ea^«*i|gpfi 3 6 tc 

■C. ^KWffilKIBI5©iaiHS : &0. 1 mmtrftcKJgTi 
J0£(CH:. *B0riltft£8tt 3 OiatifltfttfmeHim 5 

^SWt3tt. *<0««3aK«re««iaHft3 6*«fi6-r 10 

&C&#97£l/lr»XJkW < C*S. C©8lft$f£<!:TrSC 
£T. «rEH»HI5©IHBI«r-3£tc«-6oo. 

wfiaasijsMa 3 6 <Dj&vtrt&icf& c tcmnm&ic 

07K:*J^SSI?WrSl5«Sfe8P»^S3a©|!3p3 4 20 
&9&k3 5 « 1 ^©©^©^^bT^-Sd*. -£© 
««fttf*ttt**lfc: $ ti-T . 2 fcfeLh© t> ©-c* 
■Cfc<fctV H»3 4SriaW*tB^. iR5?Ks£#&£ 

SWtf 3©J1-g£^[JHz^ 5 ^7 ^^$-2©f*3S«: 
ISO ft < j£-5Wr&M3iK©iS8E&&Btt3Effl3t3 4F*3K:fK 
S $ if 5 C £ T. S^S«©ifcJ&#t|£g-r 5 i £ *>K* 
©53BfaIS£i!f*-Ci*S. 

[003 31 XIC. 08 t2^l!i®aij|$EB<D*2&ft 

m&mb, H*2«nttK©^?LaH2 7 5 y*?.***- 

.-. 3 ttiS}Wr8£#6£3IHsf . 4.H*Hfc"*5>>y***i 30 
3;J?S6{?!l©igj!^g i {cfctfSfuS^ 

tvc.tss. c©«t 5 ftita^a 1 ids^xitmuMMt 

SHfl?Bf?S^gW3©^3 a £&MiI?l2 4© 

«tt«cfflsr * ^ 4«,z -nm. 2 b i ©rort 5 J*, Mfe 
©jg i mmmvffi® 5 £ rats. sji?L 2 4 0 40 

*ai«*»»«i^ri/<»*ii6aett& , r*cfc; rain 

WfrHC&Z-v -<>t>*--gIS2 2©SBffl«EI&2 3©g&* 
9££D&C£ft<. «C»tt¥«IB$LA:'«SmSttA ■ 

a®* 2 a * 7 d - rjuun-r s . 

[0 03 4] HEM£"9S?>2'4tt. ?«&?8©i£Hi?l 
4 5.45 **OflBffi±«citit'A:«tt©*#»4 6 i . 
MMS«©tt*&?L4 3*t < tt»H»L4 4 fcft&fflB* 
f^4 6iwfc*5>:74 7t?#lttattfc«»3*i4« 50 




^2 0 0 0- 1 5 0 1 2 
12 

#$S§l$g|Stt4 1 . 4 2£*fc*WES*l. WE««n')y 
> 4 (t 1*331;* ft 5 ^?LW-fe 9 5 ? * 7 4 A> * - 2 B . 
ltriB*<*SP4 6©Mffi2i5<!:|?fB|gft«S|JSP*f4 1.42 

io^sprtstcaaisnstt* >; >^4 9 jet osts 

ffiRMHW&4 l<D^fMMHHD4 1 aCCfiKST -*3tJ# 

«. 0 9 tc^-r An < . MEKRIR S^^SPM 3 * fKffi-r 
6«^!©3t^?L6 aifeUffCgdt^He aKmifBiSMir^ 

©gg®?L6 b^ShTfcD, £6£^©*1-jgffi{tW: 
B?fBjlSA5a«©jSji'5rffl«J 0 ^ 6 c 6 

nr^s. cc-CB«!a;i^Kift»£SM*3#, aiocc 

^•Tin< . -&©±S£ffliJ®g|5{CBulB3at?L6 a©l*3SJ: >5 
fitA^^#^J4S*Wr5*SgP3 7 *0fi£brft-SC 
it?. K*Sgp 3 7 *mriB3m?L 6 a tc&ih bfct^T 

if m cc S5f a®K^> -5 ^ > ^ 4 k. v ? 4 > ?v * ^5 <t 

i (C . HuiaifS5?»rZftf££.aS*t 3 *g«J^ieg(C-S3t^F 
•T5Gi*^^ift-5„ 

[0035] &nmmmt£.mtt3 tt-ss^jt <bM^ 

^©i'^ 6©38#7S5<i§£SU§LT fe<t < . #tc-jgS:^ 
©*§•£. BU^©H)5fe0!lHCj:b®L,-C^i«?»r^^g|JM 
3*«@Sr&S/td?)2 50-2 8 0mmgg®SRJifc 
©fcffiffl-C*. !SM®ffi©^Se?:g< orjtiatl**S 
^Klnji^-a-^ci^-C^S,, Sfc. 01 l©(a) . 
(b)tc^-TA0<. *©?H3a«:i*fcOOXB2$ 
tLt©D3P 3 4 *>3S^ 3 5 ^©Jl$IJgP{4 3 6 ZmtiiVilC 

c it wmmoms^ o < itm&mn&. < 

[ 0 0 3 6 ] ft. *^HJ(C*jW2,iS^»f*^SPM©tf 

suitKKSsn-r. nsaaa«©£E^fcw^.f#s^. 

■fe7 5??, #7*. -&fi£^fli^d>6ft^fe©*5«ffl-C 

# ^ mmmmic j: isa c ft c s v 

< . IE«:Rj5l»^©»®toffl?:ff ^ c h *i «fc «3 Sf * L U. 
ifc. B?SBlii3?»riS^Si5W©±(*« l> < tsaiSJl^ . 

©J4STfffi«rHCffBSjl7L©rtS^-!S{CSSf) f«c < i5-5^r 
J: ^ ftiSKK^^gPlvt^fflC^rHiigBajifLffiiM.!:©^ 

o. o i mm&.T<Ddk'mm-t>mi8.2ti. wicmmm 

[ 0 0 3 7 ] *^©@a*lg©03S5Sfe^It O 

r. 012 cc7n-rjq< ; igi?»i^^m*3 (cffim^^f- 
z&vTms&nm-te 9 5 ? ^7 ^ a*- 2 ©{R*ffl^gs 

«. Jim^i brRia«©SE^^^ 5»^7 £4j£© 
BfJ?»rSS%iSll« 3 tCF«9SI L/ . HUB 5 ift L Xttfa-r % 




13 

■7 j)V$-fo&.2 btCl 0 0 kHz - lMHzGD^ifc 

[0038] 0 1 3 ti*^©jSjg«S©04^ 
JkfPV***U 0#2B¥«#gHFl1t-fe5$ ? t>v 4)\,*t 

#yS*g©df£Si&58 1 £aK®$©ij£jIjEg8 2 <t&ciK#-rs 

t£*). mmxmwLvwm&Q it*, a/hao^-aia 

PS. 0 < B 0 . 0 1-0. 5 mm©i£— fciaP8*W 

~2fc:teWS&^j8©Siyisg8 i«gffi2 ca>6>«a 
?$©«EiI8S 8 2 fflflfitg 2 d (Cli^t(!>i[ffliiS(Diin 

boo, KSfcffli£8S£/i-l--c£?Ljrfe7 5 ? i>v 4>\,Z 
- 2 5r5l7fcL,fcaia^*gSffi?L4 5 *>6SFW-r-5 fc©-C 

«?ra^©^ji^8 i ^a/MaPBKSBe-rs^w-cajfttB 

14 (a) B. H^ls&t>^CDW3j&?Lfr-fe?3 ? 
^7 ^ * -£F*3SI L/cjS&jiilS 1 (Cfctt S&MSjg 9 

1 0 a>ffiSb<Dm**mLXist) . 0 1 4 
(b> B. l3^l<>H>R»©¥«tK£-?LS-tr7S 

[0039] gfc. &L±7nLK.mmm 1 ~4©?&S£|g 

b. Hn*>7.< }is$--zm$mfomLxtj:zi><Dx$>z> 
*j. ^WBcnjcpss^nr. wlht. si 5 
( a ) . ( b ) tc^*n< . a®^a 1 fticimttmm 

£&5>J«:i9:ttfc &©•*>. ^-©ffeiffi^tc^wr^Sfe© 
[0040]^ #&i8©*l?!&&KJ:S»<^^# 



(8) #120 00- 1 5 0 1 2 
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[0 04 1 ] 
[SOKM] (HfU) 

[0042] 'Xtc. i-xFfcTr^mMffl i - 3 ©sassa 
1 ©saa^ais^raiatB^cDitsaisi?: 
tfo/c. s i o 2 mk* 1 w t %^m<Dmmm*m®. 

10 itMEft&S4kgr/cm* kg/cm 1 , m 

BiE2kg/cm i ) t-Sil, ataffi¥t* % ttUSB 

[0043] 1 (DfeSmmz, SSSSS 1 0 m mCD 

33fJI£§£BS&0. 0 5Mm<DfMW£©2JBjfc6ScS 
8*ffl«Hl5*#U ^S3 0mm, S?2 5 0mm^ ft 
S4 mmOlliKL* 1 9ftWTSRtitK^-fe^ 5 ? * 
7 ^ *-<D«.»a?LK:|»IH©IHIH3W0. 1 mmi&S 

20 ^^Slggt*^, 

[0044] mmfflzwmm&ffiz, 

j£JfJI£§£8g@0. 0 5 um<Dmffiat<D2mfrt>%:2> 
?fS3 0mm, g$2 5 0mmr i ft 
&4mmCDSiI?L£ 1 9 -/KM? & RtttK^T^ 5 5 * * 
;l/^-©§aii?L^H(D|fflPB^0. 2mmift5 

[0045] mMW3 ommmt, i^ssa 1 o umcD 

30 ?H3 0mm, SS2 5 0mmt, F*? 

S4mm©fIM 1 97=v:#-r^Ra^?C*fe5 5 v >? 
^^^^-©^Siiacc^HOHPS^O. 3mm<h^^ 

[0046] j:b?509 1 ©aaaiggtt; i o Mm© 

5^F@<tggfSS0. 0 5 Aim(Z)Jffl5KrJl<bCD2ii^6^^ 
»fflS£SS€:Wb. ^I3 0mm, I$2 5 0mmt, 
S4 mmOmffldFl^r 1 97tfiT ZWftVt&'R-te^ * y t> 

40 c^^<Die®Sg-c*^o 

[0047] 
[«1 ] 



15 



(9) 



2000-15012 



16 





(L/min) 


( L /min) 


(%) 




8.74 


0.78 


8.92 




21 


0.66 


3.14 




41 


0.66 


1.61 




253 


1.027 


0.41 



[0048] SiO, »ffrP 1 w t K&tt<DlttQ]IiK£ 

jtiasaa l /c±ib^ i commtc <t s t . Ktrawpgfc o . 



10* SfiSa*sMIB^r B lPgK:{itiit{?i)&fjK:^i>Lrt,^c i 
CCDCi^P,, frlBOTP^PI* 0 . 0 1 mm 

iftsci^g^h, -e©@jasi*«. ee*©ioo 

fe&L±<D 5 0 %J&Lh£g/£r # S©-C*S. 
[0 04 9] 
[St2] 





(L/min) 


(L/min) 


(%> 


ift^lll 


10.72 


2.60 


24.25 


^03 2 


24.57 


2.57 


10.46 


**&0!l3 


37.58 


2.38 


6.33 


Jt««l 


82.3 


2.30 


2.79 



[005 0] ffi7)(.=$:ffiM!llkmLtc±Mm2<Dm&< l Cj:£ 

<t> mkps*o.. i mm thtcmmm I iOs^rit. 
ee*© 8 (g«± (Dtimmmzmm Lx^^ct 

E^j^frT (4kg/ci' > --cHunnn&'M < vx 
jgy>orii< c<fc*i^s. c©c<b36»6. uiBi®rara 

PlSrO. 0 1 mmftia:5£l/fc*§£{ctt. &ifSi&S#3. 
5L/m i nflgiftStitf^KSft. -£©at«i&35 

b. S£*©8o<giac\ 7%Srg(&-ct&©-e* 

[005 1 ] (^2) 

[005 2] &(C. fc(T«:^3|j5fefl| 5 ©«&gg£ffl 40 

^xm^&mM<££zitomziM'<z>mm*'<7^tc. mm 
mm\* s i o 2 ast^s: 1 w t utcz. 5 

<£EU «^«©¥^iSJE#W:3 kg/cm 1 (f* 

,^114 kg/cm 1 . gHtt^kg/cm' ) r. 

®$©«>l&iS!Efi& 5 0.0 L/m i n T— 5£<b bfc. 

[ 0 0 5 3 ] &mmmz, vm& 1 0 um<D3a$mtffi. 
ss&o. 0 5 um<Dtmmt<D2mfrbtizmRim&* 

fU ?H3 0'mm, SSBSmmt?, rtS2 2mm© 
©mii?L«:. ^7 * ;U5r-^<t©P5R§>&i0 . 5 mm© 50 



^&®mmmmmi&#zm%&3:i$(Dtmx?igi l , jg 

KfSriBiS3?»«ft#6£8Ptf KttfiS 2 5 mm©Rgftfl£S 

[0054] HufBIEm-b^ 5 s> «fc SSWi&jgiS&W: 
lMHziU tOft!ttlB-C*&ttfR 1 *»6 5 ^KPSSfc 
tf-1 2@Sja^g©^7ka5* (mL/mi n) ££'JSL 

[0055] 5Sil^*«*3(C^L-C(,»-S. SttSS 

tcfcws@^M*f©w«itt t a>j^sr©M«t^* 

[0056] 
[S3] 
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(mL/miti) 


{ 1 MHz) 


1 


OA Q 




> o 


ol.l 




o 
3 


•aft o 


AE 


4 


31.8 




5 


0 1 o 


*n 


D 


Ov.O 


M 


7 


29.2 


m 


8 


29.7 




9 


30.0 




10 


29.2 


* 


11 


29.4 




12 


28.2 


* 



[005 7 ] ±fB*3«t«). mm<om& (ttini — t*a& 

12) fc^fc*su^:7^;U#-©ef££9&£<fc£IJS 
«*£&©©. ifiW$Ut?WLfcit£©jg7k^«tf:> 
Uftt>*§^<tJt$?Ur?86#>K:0 . 6~5. 2%ifAL/ 

[005 8] 

S£(cJ:oT^8iSS§giJP©BlS$ O^SSmRih-C 

[0059] *JIWftlEa£ffitf 3*7 Jl/jr-rtaXtttt 
MitDiafC^fiS-rS^P^O. 01-0. 5mmitn 

«. s^©j«a^<btt«br i o oiattoiigK 

[0060] iSj?»rS£^giW*|5|^Bjtg(c3m-rti 
■5. 

[006 1 ] Kl^iftl&aiStf CcEtt»?&Rl*. 7 -/ 

[0062] i^i?»rfife^gm?r^j«ii4<!: -rntf. KiS 
xis9m<Dtiai.mmcm£L> 8*fC0. oimm©ra 

[006 3] !SI9»r^^a5«©7 4 )V*-*mgtK.W 

mxitm^nsmncB^-rtnt. mmjizmiTzm 

[006 4] 7 UVtt-kLX&ILW-b? 5 




CM) ^12000- 1 50 1 2 

IS 

[0065] BI?»f§£^g|5M©3df^^MMffifR© . 

[0066] aww«K8ftaw©±«flB«aj*^-^-- 

io «F©«^{ctt3f5eLfcBSra*i(m-C#.2>. 

[01] (a) «, *«WKff*W15?jStt:*ji>r, R 
©«7 v ^*-rt«:n*ttt©iS«»TiS^6P«%PIttK: 

[02] (.&) it. mo<m&^mncih^x. mffivt7 
^mmmv^kLtcWt^m. ( b > ». ^ d < ntws-e 

20 [03] (a) it. HD<l8ja*ffi«:*ji>r. tpg&Vf. 

mSHW-Cm LtcWt&m. < b ) ». H O < 1t»r®-C^ L/ 

[04 ] #^9J©aijaSEg©£l 1 lyfeM^^-rfSaiSSrM 
0. 

[05] i^Wif^^gistt^f^u-rc^^^giJfit*^ 

[06] -«^$n/cW|?K^^g|5*t©^^I*^ 

-rmnraH. 

30 [07] (a)M(b)tt, iK3?»rSfcffc£gW*©^ 
[08] *^BjcDm2Htt«a|^^r?ei^S©©liS»fS 

0. 

[09] mzmmft&mtz-ffi^?zj£ttmtZ7jk 

[010] it^«^#££8M*£^-rfSI»Si3a0. 
[011] (a) mf (b ) ». iKS3KS£l&£g&W©a 

[012] *^©aJi«il©^3IIJfeF!l=&^1SIS»r 
40 ffi0„ 

[013] *m*<o®mm<Dm4mmm*7T&im%i 
®0. 

[014] ( a ) £tf < b > it. ll**feW©?S3a«gtC 

«0. 

[015] (a) «£*©£?Ur-»2 7 5 -,dr7.,;u* 
-*^J(c^Wfcjtji$|g4^T®BS«S»Tffi0. ( b ) 

it. mc<®mmwm. 

50 1 «3&gg 2 £-fLW-fe5 



(11) 



2000-15012 



19 



20 



5 V t>7 4)12- 






* 4 6 ##$5 


4 7 ?r>>7 


2 a M 


2 b 




4 8 30$aMfc 


48a 353#*L 


2 c mm 


2 d 


It® 


48 b %9?L 


4 9 «*U> 


2 1 *£SB 


2 2 








-sp 






5 HOB 


6 imam 


2 3 StfflSm 


24 


SilTL 


6 a 3tf#?L 


6 b #Si8?l 




3 a 




6 c {Jfcfc*j* 


7 5 


3 b ^35 


3 c 














7a Mfi 


8 nWZ/tf 


3 i was 


3 2 


ttSB 


10 8 1 jj£ilg§ 


8 2 jftiigg 


33 IP 


3 4 


oast 


9 tsjagys 


1 0 


3 5 ^ 


3 6 




102 


10 2a 9m 


3 7 *@3J 


4 




102b 


1 0 3 iSJtfK 












4 i agassra* 


4 1 


a JBP 


i o 4 mam®. 


1 0 5 ma 


4 2 SggpSPtf 


4 3 




t DOM 




4 4 gfHJ?L 


45 









<a> 




(b) 




104 



103 



105 



102b 102 103 



( a ) > 



[02] 
105 




103 



> Cb ) 



(a) 



[03] 

102 103 102a t?5 



104 

[05] 




102b 



104 



105 



102 



103 




104 



102a 



[06] 



3c 




f 33 




[013] 



3b 





[012] 





(5i)mt.ci. 7 WIJ89I&*!- 

B 0 1 D 33/80 
24/38 
33/70 
35/06 

65/08 5 0 0 



F I 

BO 1 D 



29/30 
29/38 
33/34 
33/38 
35/06 



5 2 0 B 
5 8 0 F 



(##) 



(Jl^WR^ Wtt F 4D006 GA06 GA07 HA22 HA28 HA41 

jKffcM*!kmifitIM®T2T& 1 -li hasi ha82 jao2a daosa 

%t*Sx. A "TV >?fa 3A05C 3A05Z KA31 KA41 

KB30 KE30Q MA02 MA03 
MC02 MC03 MC04 PA01 PA02 
PB15 PB23 PB70 PC01 
4D026 RA01 BB05 BC22 BC29 BC30 
BD01 BD02 BD06 BE14 BF15 
BF19 BH03 BH13 



